Hypercapnic and hypoxic ventilatory responses in long-term streptozotocin-diabetic rats during conscious and pentobarbital-induced anesthetic states.
To clarify the diabetes mellitus (DM)-associated changes in the respiratory neuronal control system, acute ventilatory responses to progressively increasing hypercapnia (6%) and hypoxia (10%) were compared between normal (N) and streptozotocin (60 mg/kg, i.v.) -DM rats for a long period up to 28 weeks. The same comparison was conducted during the anesthetic state induced with pentobarbital (35 mg/kg, i.p.). During the conscious state, basic ventilatory parameters, such as respiratory rate, tidal volume and minute ventilation, were not impaired in DM rats, but ventilatory responses to hypercapnia and hypoxia were reduced significantly at 16 weeks and later after streptozotocin injection. The reduced responses in DM rats were not recovered by insulin treatment (5-6 U/body, s.c., daily). During the anesthetic state, both hypoxic and hypercapnic responses were depressed more intensely in N rats than in DM rats, resulting in an equivalent level of the response in the two groups. The present study demonstrated that ventilatory responses to hypercapnia and hypoxia were reduced in a long-term DM condition. This may be derived from the impairment of the peripheral and central chemosensitivity. The reduction in ventilatory responses was exaggerated during the anesthetic state.